Preparation.?Nearly all the methods in common use for the preparation of hydrogen, consist directly or indirectly in the decomposition of water.
First. If the vapor of water is passed over bits of red hot iron in a porcelain tube or gun barrel, hydrogen will be obtained and quite pure. The following is the rationale of the process; a very strong affinity existing between the iron and the oxygen, the latter substance is appropriated by it, and oxide of iron produced, which remains in the tube, while hydrogen having nothing to combine with passes over, and may be collected in a bell glass, or other gasholder, over the water of a pneumatic trough.
The annexed figure affords an illustration of the form of apparatus best adapted to this process. figure? now pour the diluted acid into the large jar, until it is about two-thirds full, and open the stop-cock, upon which the fluid will attain the same level in both vessels; by this means the zinc will be immersed, and action will at once commence. When time has been allowed for the escape of the first portions, (which are always contaminated with atmospheric air,) close the stop-cock, and the gas will quickly begin to accumulate, which will continue until all the liquid has been expelled from A to C, thus leaving the zinc uncovered, action now ceases and will not recommence until by the escape of gas from the stopcock, the acid is again brought into contact with the zinc, when action at once recommences, and continues until the bell glass is again filled with hydrogen. When Hydrogen stands perhaps, at the head of combustibles, in inflammability, taking fire with the greatest facility, and burning with a pale yellowish flame?the result of combustion, whether the gas be burned in air or oxygen gas, being water.
Though the flame of burning hydrogen emits so little light, the heat is very intense, as may be seen by holding many rather refractory substances in it, e. g., glass is readily melted, metallic wires heated to redness, and, if not very large, even melted.
A very beautiful illustration of the amount of heat produced during the combustion of hydrogen, is the following : pour iron filings in a steady stream from a small elevation, (12 or 18 inches,) upon a jet of ignited hydrogen, as soon as they come in contact with the flame, they become white hot, and, borne upon the heated current, dash in every di-lighted candle, the gas will burn quietly at the mouth of the jar, but the candle will be extinguished as soon as immersed in it.
One of the most remarkable of the phenomena connected with it, is the effect produced when it comes into contact with platinum, in a finely divided state ; but what is the absolute character of the changes which occur, remains still in obscurity. The following is a good mode of preparing the platinum: fasten some blotting paper in a small circular frame, having a few fine wires passing from side to side, drop upon it some solution of platinum, and hold it in the flame of a spirit lamp^ until nothing remains but a consistent grey colored ash ; prepared in this way it is called spongy platinum, and instantly becomes heated to redness when exposed to a jet of hydrogen gas. This substance is used in the production of instantaneous light, in the once much used Dobereiner's lamp, which is nothing but a selfregulating hydrogen generator, such as we have described already, so contrived that when the stop-cock is opened, the jet will fall upon a piece of spongy platinum, which, becoming immediately red hot, kindles the gas. A is the outer glass vessel for the diluted acid, B, the small bell glass, which has suspended in it the [zinc, C. D is a spring stop-cock, which, on being opened, allows a jet of gas to issue, and fall upon the ring of spongy platinum, E.
When hydrogen is generated in an ordinary gas bottle, having inserted in the cork a small glass tube, and ignited as it escapes from the jet, upon holding over it a glass tube 12 or 18 inches in length and about one inch in diameter, a loud, clear and distinct musical tone will be produced, which is explained by the following theory. The hydrogen ascending in the tube, mixes with the air above, producing thus explosive compounds, which explosive mixtures are formed and exploded in such rapid succession, that the ear is incapable of perceiving any interval between them, hence is produced an apparently continuous sound.
Hydrogen may be respired without injury for some time, the only unpleasant effects resulting from it being the production of a temporary alteration of the voice ; and though no animal could live more than a few seconds in an atmosphere of pure hydrogen, its death would be occasioned by the absence of oxygen, and not from any poisonous quality appertaining to the hydrogen.
In order to show satisfactorily, that water is produced whenever hydrogen is made to combine chemically with oxygen, it is only necessary to burn it in a portion of confined air, (e. g.) if an empty bottle be well cleansed and inverted over a jet of burning hydrogen, the inside will be quickly covered with a film of moisture which will gradually increase in quantity until it will flow in large drops. Put Thenard proposes to dissolve the binoxide of barium in very dilute hydrochloric acid, getting rid of the baryta by sulphuric acid precipitation, and after several repetitions removes the hydrochloric acid by sulphate of silver, finally using baryta to carry off the sulphuric acid. A modification of this process has been proposed, much more direct; it is to decompose the binoxide of barium with hydrofluoric acid, instead of hydrochloric?there is a rapid formation of fluoride of barium and binoxide of hydrogen, which latter may be freed from the fluoride by subsequent filtration, and brought to the proper density?1.452,?by air-pump evaporation.
Properties. This substance in appearance resembles water, having no color, and a slightly metallic taste; its effect upon organic coloring matters is analogous to chlorine, bleaching them rapidly by mere contact; it is not so volatile as water and has its permanency increased by dilution with that liquid and some of the stronger acids.
Heated up to about 60? F. it decomposes, effervescing briskly from separation of oxygen, and if the temperature be suddenly raised to that of boiling water, oxygen is liberated so rapidly that explosion ensues.
